Translation of TNFAIP2 is tightly controlled by upstream open reading frames.
Translation is a highly regulated process, both at the global as well as on a transcript-specific level. Regulatory upstream open reading frames (uORFs) represent a mode to alter cap-dependent translation efficiency in a transcript-specific manner and are found in numerous mRNAs. In the majority of cases, uORFs inhibit the translation of their associated main ORFs. Consequently, their inactivation results in enhanced translation of the main ORF, a phenomenon best characterized in the context of the integrated stress response. In the present study, we identified potent translation-inhibitory uORFs in the transcript leader sequence (TLS) of tumor necrosis factor alpha induced protein 2 (TNFAIP2). The initial description of the uORFs was based on the observation that despite a massive induction of TNFAIP2 mRNA expression in response to interleukin 1β (IL1β), TNFAIP2 protein levels remained low in MCF7 cells. While we were able to characterize the uORFs with respect to their exact size and sequential requirements in this cellular context, only TPA stimulation partially overcame the translation-inhibitory activity of the TNFAIP2 uORFs. Characterization of TNFAIP2 translation in the context of monocyte-to-macrophage differentiation suggested that, while the uORFs efficiently block TNFAIP2 protein synthesis in monocytes, they are inactivated in mature macrophages, thus allowing for a massive increase in TNFAIP2 protein expression. In summary, we establish TNFAIP2 as a novel target of uORF-mediated translational regulation. Furthermore, our findings suggest that during macrophage differentiation a major uORF-dependent translational switch occurs.